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This document reports on the progress of the research
conducted for the NASA-Ames Cooperative Agreement No. NCC 2-759.
The principal investizator is Marcello R. Napolitano and the
graduate student is Jooiie M Spaznuolo both of West Virginia
University. The NASA technical officer for this agreement is
Albion H. Bowers. NASA Dryvden Flizht Research Facility. The
research being conducted is related to the determination of the
stability and control derivatives of the F/A-18 HARV from flight
data using the Maximum Likelihood Technique.

The parameter estimation program, pEst, is being used so that
the nonlinearities in the dynamic equations of motion can be
properly modeled. A preliminary mathematical model of the HARV has
been implemented into pEst. This model accounts for the additional
control surfaces of the HARV including the thrust vectoring control
system (TVCS) which generates thrust forces in the x, y, and 2z

planes as follows:

thrust{x) = —cadpvdyva=cos(ﬁ;w)cos(ﬁyg * measured thrust force
thrust(y) = -cydyv * sin(ayv)cos(ﬁpg *» measured thrust force
thrust(z) = -cnormdpv * sin(d ,)cos(8 ) * measured thrust force
where GW = yaw vane deflection
GW = pitch vane deflection
6vig ¢ = deflection of individual vane 1,2,3,4,5 or 6
cadpvdyv = axial force due to combined 6,, and éw
cydyv = side force due to yaw vane deflection

cnormdpv = normal force due to pitch vane deflection

The state equations incorporate the above modifications as follows:
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roll rate, (rad/sec)
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angle of attack, (rad)
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The mathematical model with the previous modifications has
been used to analyze fight data at small angles of attack; the
results from pEst were encouraging. However, when higher angles of
attack were being investigated, some problems were evident with the
model especially for the lateral directional case. Further
investigation of the model and analysis of the data at higher

angles of attack continues.
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